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The corrosion of reinforcing steel is the main reason for the premature 
degradation of reinforced concrete structures，which has been a grave problem that 
urgently needs to be resolved in field of corrosion science in modern society. Whether 
or not the reinforcing steel in concrete maintains its passivity depends on the stability 
of the passive film. Carbonation of concrete and chloride ions ingress are the two 
main reasons which lead to the depassivation and corrosion of reinforcing steel. So far, 
many investigations have been carried out to explore the properties of the passive film 
on reinforcing steel. However, there are still a lot of problems that have not been 
solved in steel corrosion research. 
In this work, many research methods including electrochemical measurements 
and surface analysis techniques were used to study the corrosion behavior of 
reinforcing steel in simulated concrete pore solutions, explore the correlation between 
semiconductor properties and corrosion resistance for the passive film, and prove the 
effect of the composite inhibitor comprised of sodium nitrite and D-sodium gluconate 
on the semiconductor properties of the passive film formed on reinforcing steel in 
simulated concrete pore solutions and its inhibition effect, which is of great value in 
the understanding of corrosion and protection of reinforcing steel. 
 (1) Electrochemical impedance spectroscopy and Mott-Schottky plots were 
used to study the effect of passive potentials and chloride ions on the passivation of 
reinforcing steel in the simulated concrete pore solutions . The results indicated that 
the compact passive films were formed on the reinforcing steel surface at different 
passive potentials from -0.200V to 0.200V vs SCE for 4800s and behaved as n-type 
semiconductor, the superficial donor densities decreased while the deep donor 
densities increased with the potential increasing, and the charge transfer resistance of 
the film reached the highest value at the passive potential 0.200V. Immersed in the 
simulated concrete pore solution with Cl- concentration 0.08 mol·L-1 and pH12.50 for 
24h, the passive film still behaved as n-type semiconductor and the donor densities 
did not increase. 
   (2) Correlation of semiconductor properties and corrosion resistance for the 















composite inhibitor comprised of sodium nitrite and D-sodium gluconate was 
primarily proved up. The results showed that the composite inhibitor had good effects 
on the corrosion resistance of reinforcing steel in simulated concrete pore solutions 
with chloride ions. The Mott-Schottky plots indicated the passive film on reinforcing 
steel in the solutions with nitrite sodium behaved as n-type semiconductor and 
exhibited a certain donor density, while the addition of D-sodium gluconate to the 
solution the donor densities of the passive film increased.  
(3) The inhibitive effect and adsorption behavior of D-sodium gluconate for the 
reinforcing steel immersed in the simulated concrete pore solution with 0.1 
mol·L-1NaCl were investigated by AES, XPS, SEM, UV-vis and so on. The results 
indicated that D-sodium gluconate with a lower concentration had obvious inhibiting 
effects on the reinforcing steel by forming a protective soluble complex, and the 
depassivation of reinforcing steel occurred due to the soluble complex dissolution 
when D-sodium gluconate concentrations reached 0.1 mol·L-1. 
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